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Introduction:
Previously a simple channel model ,has been used t o s u c c e s s f u l l y p r e d i c t p r o p e r t i e s of low c u r r e n t a r c s i n forced flow i n a nozzle [ I ] . The present paper extends t h i s treatment t o l a r g e c u r re n t s when mass flow through t h e a r c i s a n apprecia b l e f r a c t i o n of t h e c o l d gas flow surrounding t h e a r c . It i s necessary t o s o l v e t h e a x i a l momentum and mass c o n t i n u i t y equations t o o b t a i n t h e a x i a l p r e s s u r e and v e l o c i t y d i s t r i b u t i o n s . At s u f f i c i e n tl y l a r g e c u r r e n t s t h e a r c diameter e q u a l s t h e n o z z l e diameter a t some a x i a l p o s i t i o n s . Then a b l a t i o n from t h e nozzle w a l l markedly i n c r e a s e s t h e p r e s s u r e w i t h i n t h e nozzle.
Theory: It i s assumed t h a t t h e a r c plasma can be represented a s a f u n c t i o n of a x i a l p o s i t i o n z by a r e a A(z) and temperature T(z), t h e a r c being isothermal with r a d i u s . When t h e a r c a r e a a t t a i n s t h e nozzle a r e a it i s assumed t h a t a l l of t h e i n p u t e l e c t r i c a l energy i s absorbed a t t h e nozzle w a l l e i t h e r by thermal conduction o r by t h e a b s o r p t i o n of r a d i a t i o n . T h i s energy t h e n a b l a t e s w a l l m a t e r i a l which i s brought t o t h e a r c temperature and increase s t h e plasma flow. The b a s i c conservation equat i o n s and Ohm's law d e f i n e t h e q u a n t i t i e s E ( z ) , T(z), V(z), V ( z ) , P ( z ) , A(z) and rh(z) where E is t h e e l e c t r i c f i e l d , V and V t h e v e l o c i t i e s of t h e plasma and cold gas r e s p e c t i v e l y , P i s t h e p r e s s u r e and 6 i s t h e r a t e of mass e n t r y i n t o t h e a r c i n gm s
s Law d e f i n e s t h e e l e c t r i c f i e l d f o r any i n p u t c u r r e n t I where D(T) i s t h e e l e c t r i c a l cond u c t i v i t y ,
The energy balance equation a t t h e a r c c e n t r e i s p is t h e plasma d e n s i t y , C t h e s p e c i f i c h e a t , t P t h e time and U t h e r a d i a t i o n emission c o e f f i c i e n t giving n e t r a d i a t i o n emitted per u n i t volume a t t h e a r c c e n t r e . defined p r i m a r i l y by t h e coupled momentum and mass balance equation, i.e.,
Equations (4) and (5) The energy balance equation i n t e g r a t e d over a c r o s s s e c t i o n of t h e a r c column i s where h i s t h e enthalpy of t h e plasma. Because h << h t h e term i h can be omitted. Equation (7) p r i n c i p a l l y d e f i n e s a r c a r e a when A < Q. However
when t h e nozzle i s clogged, i . e . , when A f Q, t h i s equation p r i m a r i l y determines t h e p r e s s u r e i n t h a t f o r t h e s t e a d y s t a t e , P i n c r e a s e s u n t i l phVQ a t t h e e x i t equals t h e input e l e c t r i c a l power. It i s assumed no a b l a t i o n occurs b e f o r e t h e a r c c o r e d iameter a t t a i n s t h e nozzle diameter.
Manipulating equations (21, ( 4 ) and (7) 
t o g e t h e r with t h e i d e n t i t y a h l a t = C a~/ a t i t i s p o s s i b l e P t o d e r i v e i = UA/ (h-h ) -U A /~ (8)
Thus we can e l i m i n a t e rh from t h e equations and avoid u s i n g equation (7).
The @a1 v e l o c i t y and p r e s s u r e d i s t r i b u t i o n s a r e
(3-5) and ( 7 ) 
t i o n s t o be made and a l s o t o provide a means of i t e r a t i o n on a r b i t r a r y i n i t i a l v a l u e s of T ( z ) , A(z) and V(z) t o o b t a i n s t e a d y s t a t e s o l u t i o n s .
I n t h e numerical r e s u l t s t h a t follow, we have a s s w e d t h a t 0, C h, a a r e independent of presp7 s u r e and taken v a l u e s f o r a i r a t 1 atmosphere. The v a l u e s of U and p a r e assumed t o be p r o p o r t i o n a l t o pressure.
For c a s e s where a b l a t i o n i s s i g n i f i c a n t t h e m a t e r i a l f u n c t i o n s should be t h o s e of t h e a b l a t e d nozzle m a t e r i a l but we have found t h a t they l a t e d with t h e nozzle reversed, t h e t h r o a t t h e n being near t h e e x i t .
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